Background: As a result of the 1994 genocide and AIDS, Rwanda has a crisis of orphans. In 2005, the Ministry of Local Governance and Social Affairs of Rwanda has reported one million vulnerable children. Many of these are not only orphans but also youth heads of households (YHH). The purpose of this study was to: (a) identify risk behaviors that expose YHH to HIV infection, (b) determine gender-specific high risk profiles and, (c) determine predictors of sexual onset. Methods: A household survey was conducted among 692 YHH, aged 12-24, all beneficiaries of a World Vision basic needs program in Gikongoro, Rwanda, from January to March 2004. Participants were interviewed using a structured questionnaire. Data was collected on socio-demographic variables, HIV/AIDS prevention knowledge and sexual risk behaviors. Bivariate analyses of the study variables were performed to examine differences between males and females. A logistic regression analysis was conducted to analyze factors that were independently associated with the debut of having sex. Results: Forty-one percent of respondents reported sexual onset before age 15. Males were more likely to start earlier than females (50.4% versus 26.7%) but females reported more sexual onset with an older partner. Fifty-eight percent of females had their first intercourse with a partner who was four or more years older than themselves. While sexual activity was low (1.75 mean lifetime sexual partner, 0.45 mean sexual partner last twelve months), sexual experience was related to less social connectedness and use of drugs. Having a close friend also appeared to be protective for sexual debut. The analysis also found that although YHH were aware of some prevention measures against HIV/AIDS, there was low (19.8%) knowledge of the "ABC" prevention program promoted by the government. In addition, despite 85% of respondents knowing someone who had died of AIDS, only 31% perceived themselves at risk of HIV infection, and there was very low (13.2%) condom use among the sexually experienced.
increased number of lifetime sexual partners and higher risk of unintended pregnancy [6] , lowered intentions to use condoms in subsequent relationships [7] , and increased likelihood of acquiring HIV [5] . Data on Rwandan youth suggest that small proportions of both females and males are sexually experienced at an early age. In the 2005 RDHS (Rwanda Demographic and Health Survey), only 5.2% of youth aged 10-19 reported having had sexual intercourse before the age of 15 years. However, by age 20-24, nearly 20% of women and 20.2% of men reported having sexual intercourse before age 18. Several factors appeared to be significantly interrelated: early sexual activity, nightclub attendance, cigarette smoking, drug use, and alcohol use. In Zambia, for example, adolescents who used alcohol are almost two times more likely to have had sex [8] . In Kenya, the relationship between alcohol and sexual initiation appears to be stronger for females than males, suggesting that substance use may be more deviant for females, and thus its association with sexual behavior may be stronger than for males [9] .
Worldwide, adolescents are at a vulnerable age for compromising their health by engaging in behaviors that predispose them to an increased risk of HIV infection. Among this group, orphans, particularly those who are YHH, are proved to be the most vulnerable [2] .
Several factors have been suggested as predictors for the adoption of high risk behavior by adolescents. Poverty, unemployment, and low levels of education appear to be linked to higher levels of adolescent sexual activity and less knowledge about HIV and AIDS [10, 11] . Among young women, low wealth is particularly associated with earlier sexual debut, multiple sexual partners, and lowered condom use [12, 13] . With regards to orphans, as their households are more likely to be poor, they become more vulnerable to transactional sex [10] . They may be driven into sex to ensure their survival, receive material goods to relieve poverty, or for protection; and this behavior is likely to be associated with increased HIV risk [10, 11] . In Malawi, for example, concerns were expressed about female orphans' spontaneous reporting of exchanging sex for money or goods [14] . Transactional sex is particularly common in African street children among whom orphans may represent the majority [15] . Studies in South Africa and Nigeria found that half of the street children have engaged in sex in exchange for money, goods or protection [16, 17] .
In addition to increased chances of transactional sex, low socio-economic status appears to be associated with women having experienced physically forced sex [11, [18] [19] [20] . Sexual abuse is particularly of significance for orphans as studies have shown that forced and coercive sex is a major route for sexually transmitted infections, HIV, and pregnancy [21, 22] . Evidence from studies around the world shows that sexual abuse is frequently associated with a wide range of adverse health consequences including sexual dysfunction, low selfesteem, alcohol and drug use, depression, suicide attempts, and sexual risk taking [23, 24] . High levels of psychosocial distress were also found, with females reporting more depressive symptoms and social isolation [25] . A recent study in Zimbabwe found that orphan status was associated with early onset of sexual activity and more pronounced psychosocial disorders [26] .
Characteristics of the family and household such as parents' type of marriage, family structure, family stability, and living away from home are important factors associated with adolescent behaviors [18] . Research relevant to the situation of orphans shows that youth who live with both parents appear to be less likely to engage in sex than those who live with only one parent or someone other than their biological parent [8, 19, 20] . Living in a family with both parents present implies the availability of support, supervision, and behavioral control in the lives of adolescents [21] .
School attendance has been widely shown to be a protective factor against a wide range of negative youth outcomes in SSA, particularly among females [27, 28] . In South Africa for example, a study conducted among rural youth aged 14-24 years showed that school attendance was associated with lower-risk sexual behaviors and, among men, lower HIV prevalence [22] . In Zambia, current school attendance was significantly associated with both lower levels of sexual activity and consistent use of condoms, while in Ghana it was strongly related to delay of sexual onset [8, 29] . However, orphans, particularly females, are at high risk for being out of school, as they are more likely to have the responsibility of taking care of the household. Studies from Rwanda conducted among orphan heads of households show that the proportion of YHH was significantly higher for females than for males [30] .
While there is a wealth of research on risk behaviors among orphans, currently, not one study has been conducted with Rwandan YHH that systematically investigates the factors that could potentially contribute to their risk of contracting HIV. Rwanda is also in the process of recovering from the 1994 genocide where more than 800,000 people died. The combined effects of AIDS and the genocide have created a crisis of orphans in Rwanda, further enhanced by the widespread level of poverty. In 2005, according to UNICEF, an estimated 290,000 children under age 18 were double orphans while the Ministry of Local Governance and Social Affairs of Rwanda was reporting one million vulnerable children [2, 31] . The purposes of this study were to: (a) identify behaviors that put YHH at risk for HIV infection, (b) determine gender-specific high risk profiles, and (c) determine predictors of such risk behaviors. Understanding how socio-demographic factors such as age, gender, and socioeconomic status confer vulnerability to unsafe sexual behaviors among youth living on their own is important for designing appropriate policies and programs. The issue is especially pertinent in Rwanda because of the level of poverty and the combined effects of HIV prevalence and genocide.
Methods
A baseline, cross-sectional survey was conducted among YHH in Gikongoro district. Gikongoro is a remote, rural area located in southern Rwanda, one of the most densely populated and poorest countries in Africa. The study was carried out during the first quarter of 2004.
Sample
A total of 692 male and female heads of households, ages 12-24 years, were included in the study. These YHH were identified by World Vision Rwanda, an international nongovernmental organization working in Gikongoro from a list of 886 youth, all beneficiaries of World Vision's basic needs program. YHH were selected based on criteria established by the community, before the implementation of a new project aiming at providing psychosocial support to YHH. The age and health status of the caretaker were the primary indicators in assessments of vulnerability; however, other factors such as number of persons in the household and food insecurity were also considered important. In Rwanda, an orphan is defined as a child who has lost one or both parents. In this study, in accordance with the WHO, a "youth" head of household is defined inclusively as being a young person aged below 25 years who is in charge of the household.
Instrument development
The questionnaire was developed through a multiphase process to ensure its appropriateness both culturally and linguistically. Local concepts of psychosocial wellbeing and distress were identified through four, gendermixed focus groups with 32 youth, conducted in the local language, Kinyarwanda. Two of the focus groups were with adolescents aged 15-19 years and two were with young adults aged 20-25 years. Discussions were recorded, transcribed verbatim, translated into English, and analyzed thematically. Information was also gathered from 30 street children, ages 13-17, who participated in a free listing activity [32] . These children were living in Butare, at approximatively 15 kilometres from Gikongoro. Researchers used these findings to select items from the Center for Epidemiological Studies Depression (CES-D) survey instrument to be used in the questionnaire. The draft questionnaire was then translated into Kinyarwanda before being submitted to a technical committee of experts for review. These experts included professors from Tulane University and local professionals including National University of Rwanda professors, NGO and governmental representatives, and persons with psychosocial and mental health expertise. Finally, the questionnaire was refined after pre-testing and piloting with 30 street children from Butare and 89 YHH from rural Kigali. None of the participants in the focus group discussions, free listing activity, or pre-testing of questionnaire were included in the final data collection.
Study procedures
Twenty trained data collectors of both gender conducted the fieldwork under the supervision of the National University of Rwanda, School of Public Health. Face-to-face gender-matched interviews, lasting 1-2 hours, took place in the homes of respondents to ensure confidentiality and improve disclosure. Informed consent was sought prior to each interview and each respondent was informed of his or her right to withdraw from the study at any time without penalty. The consent statement was read to the potential respondents. They were informed that the research should not put them at risk. However, each respondent was informed that some questions may concern topics that are difficult or upsetting and that they were free to end the interview at any time.
Data collectors were sensitized to anticipate adverse consequences among respondents and trained to pause and offer support if interviews provoked a strong emotional reaction, continuing only when the respondent agreed. The discovery of youth in danger, such as suicidal ideation or a history of physical or sexual abuse and neglect, were automatically reported to World Vision staff for referral and further intervention.
A small bag of household items consisting of a candle, matches, soap, rice, and flour, was provided as a token of appreciation and in compensation for participants' time. Ethical approval for the study was obtained from the Tulane University Health Sciences Institutional Review Board and the Rwandan Ethical Review Board under the Ministry of Health.
Measures

Demographic characteristics
Demographic characteristics of YHH included were age, gender, number of years as head of household, number of other children and youth in the household, current school enrolment, education achievement, and household characteristics (assets owned, socioeconomic status index).
Knowledge of HIV/AIDS prevention and perception of HIV/ AIDS infection risk
Six items were used to measure HIV/AIDS prevention knowledge including "abstain from sex", "being faithful to one partner", "condom use", "avoid injections", "avoid sharing razors/blades", and "avoid traditional doctors". Only "yes"/"no" answers were possible. ABC knowledge of HIV prevention was measured by three factors: abstinence, being faithful to one partner and condom use. A respondent was considered as having correct knowledge of HIV prevention when he/she responded "yes" to the three questions. Respondents were also asked their perception of HIV infection risk, if they knew someone who had died of AIDS and their relationship to that person, and if they knew of a place where they could obtain a condom.
Sexual activity
Respondents were asked to describe their relationship with their current partner, if applicable. Sexual intercourse was defined as full penile-vaginal penetration. Those who reported a history of sexual intercourse responded to further questions, including the age of first sexual intercourse, age of first partner, condom use at the first sexual encounter, number of lifetime sexual partners, and partners in the last twelve months. For those who were sexually active in the previous twelve months, information was gathered regarding the use of condoms at the last sexual encounter. Sexually active female youth were asked if they have ever been pregnant, sexually active male youth, if they have ever gotten a girl pregnant. Transactional sex was assessed by asking respondents whether they had ever had sex expecting someone to take care of them or their siblings, or received anything in exchange for sex, such as money or gifts.
Other risk behaviors: alcohol consumption, use of drugs
Youth were asked whether they had ever used alcohol and/or marijuana. For those who used alcohol, the frequency of their consumption was collected.
Community connectedness and depression
Social connectedness to the community was measured by four factors: community group affiliation, peer relationships, having moved from the area more than twice in the last five years, and perceived social support [33] . The assumption being that youth who do not belong to a community group or who have moved often were less likely to feel socially connected. A scale was also generated to assess the level of adult support available to the youth. The scale consisted of four items including whether they had an adult in their life that they can always depend on, someone to give them advice and guidance, someone to comfort them when they are sad or sick, and an adult who would go to the authorities with them if they needed help. Depression was measured by using the 20-item standardized CES-D. Cronbach's alpha was calculated for each of these scales to assess internal consistency; scores were 0.87 and 0.84 respectively.
Data analysis
Data were analyzed using SPSS 15.0 for Windows. Factor Analysis using Principal Components with varimax rotation was done. For this study, using the eigenvalue greater than 1.0 test, a minimum of 0.40 for factor loadings and 0.60 for alpha levels was established [34] . Cronbach's alpha was calculated to assess the internal consistency of scale items as reported above (adult support and depression). Socio-demographic, HIV/ AIDS knowledge and sexual risk behavior variables were stratified by gender. Means and standard deviations were computed for continuous variables and proportions for categorical variables. Bivariate analyses of all the study variables were performed to examine differences between males and females heads of households. Chi-square analyses and its corresponding odds ratio, and 95% confidence interval were used to examine whether the bivariate association between pairs of dichotomous independent and dependent variables was significant and the magnitude of the association. Student's t-tests were computed to test the difference in means. A logistic regression analysis was used to assess the independent contribution of each factor in predicting the debut of having sex, after controlling for demographic variables and other independent variables. Only non-demographic variables that were significant in the bivariate analysis at p values less than 0.05 were entered into the model. Finally, a possible interaction with the outcome of interest was tested with the main effects.
Results
Respondents' socio-demographic characteristics
Socio-demographic characteristics of the 692 youth interviewed are presented in Table 1 . There were slightly more male (53.6%) than female (46.4%) heads of households, with the majority (62.4%) aged 19-24, and 3.6% below age 15. The mean age for both female and male respondents was 20.1 years old (data not shown). Nearly 12% reported heading their household for ten or more years, while 46.3% became heads of household in the four years preceding the survey. Half reported taking care of 1-2 other children and 5% reported caring for 5 or more children. Nearly 20% reported living alone. The gross majority (95.9%) of YHH reported that one or both of their parents was dead; 0.9% indicated that their parents were alive and 3.2% were uncertain about the whereabouts of both parents. Eighty-seven percent of youth reported having attended school at some point, but only 6.2% achieved a level beyond primary and only 9.4% were currently enrolled in school.
In terms of household characteristics and assets owned, males were more likely to reside in a house with a latrine than females (p < 0.05) but females were more likely to own a spare set of clothes (p < 0.05). Males were more likely to have moved more than two times in the five years preceding the survey (p < 0.05) and more likely to use alcohol and marijuana than females (p < 0.001 and p < 0.05 respectively). Although females were slightly more likely to report depressive symptoms than male heads of households, this difference was significant (p ≤ 0.01). Table 2 presents knowledge of HIV/AIDS prevention measures and the perception of HIV risk infection by gender. All youth (99.9%) believe it is possible to avoid HIV infection. However, while 98.8% of respondents were aware that abstinence from sex was a prevention measure, only 57.9% reported use of condoms and 23.7% reported being faithful to one sexual partner as prevention measures. Knowledge of condom use as prevention against infection was significantly higher among males (p ≤ 0.001). Knowledge of both condom use and being faithful to one sexual partner was reported by 19.8% of respondents (22.4% for males, 16.8% for females, p > 0.05). Knowledge of the full "ABC" message promoted by the National AIDS Control Program (Abstinence, Be faithful to one partner and Condom use) since 1995 was low at less than 20% of respondents and males were more likely to have higher scores than females (p ≤ 0.001). Over half of respondents (56.9%) knew a place where to get condoms; however, males were significantly more likely than females to have that information.
HIV/AIDS knowledge and perception of HIV risk infection
A large majority of respondents (85%) knew someone who had died of AIDS, however, more than two thirds (68.9%) indicated they had no risk or possibility of contracting HIV and only 3.2% believed they had a high risk of HIV infection. Half of respondents (50.7%) reported knowing a neighbor who had died of AIDS.
Sexual risk behaviors
When asked about their current romantic relationship, 58.4% of YHH reported that they had no boy/girlfriend (54.7% for males; 62.6% for females), 30.3% reported a steady sexual relationship with only one partner (32.1% for males; 28.3% for females), and 10.5% indicated having more than one sexual partner (12.9% for males; 7.8% for females). These differences according to gender are statistically significant (p < 0.05). Table 3 displays the distribution of sexual risk behaviors by gender, the context of first experiences with sexual intercourse, and subsequent sexual experience. Thirty-three percent of respondents reported ever having had sex (n = 228), with males (36.9%) more likely to have had sex than females (28.3%). With regard to circumstances of first sex, differences between males and females YHH were found on a number of variables. YHH males reported a younger age of sexual onset with 29.2% of them having had sex under the age of 10 compared to only 11.1% for females. The mean age of first sex among those sexually experienced was 14 years for males and 16 years for females. Females were more likely to report older first sexual partners than males. Fifty-eight percent of females had their first intercourse with a partner who was four or more years older than themselves while 35% of male YHH first sex was with a younger partner. The mean age of the first partner was 21.80 years for females compared to 14.61 for males. Condom use during first intercourse was very low for both males and females (8.3%). In the age 15-19, almost 46% of respondents reported having had sex.
Although the numbers are very small, survival or transactional sex is higher among females than males. Ten percent of females, compared to only 1.6% of males reported having exchanged sex for protection. Almost 7% of females also indicated that they received money or gifts in exchange for sex. Conversely, only 5.9% of males reported ever having been given money or gifts for sex. During the last twelve months, 67.1% of YHH reported being abstinent. A small number of respondents indicated more than one partner with 5.1% males reporting 3 partners or more. The mean number of sex partners in the last twelve months was equal among both gender groups (0.45 (SD 0.76)).
The proportion of condom use at last sexual intercourse was low for both males and females with more males (14.6%) using condoms compared to females (11%). Among males, the most common reason given for not using condoms was the perception that there was no risk of HIV infection (30.7%). Sixteen percent of females reported that they were forced to have sex or raped and 7.5% indicated that their partner did not want to use condoms. It is notable that 38.1% of those who did not use a condom during the last sexual intercourse declared that they didn't know a condom or AIDS.
Respondents reported few (1.75 average) lifetime sexual partners. Fifty-eight percent of females reported a history of pregnancy but only 2.9% of males reported getting a girl pregnant. Females reported 46% of pregnancies occurred between the ages of 15-18 and 52% over the age of 18.
Correlates of sexual experience (Ever Had Sex)
The correlates of sexual experience in terms of sociodemographic characteristics, social behaviors, and the perception of HIV risk infection were analyzed (Table  4) . Logistic regression results indicate that YHH under age 18 had a significantly lower adjusted odds ratio (AOR) of being sexually experienced (AOR = 0.60). YHH who indicated having a close friend they can count on were also less likely to report having had sex (AOR = 0.51). On the contrary, respondents who moved more than two times during the last five years, had a history of using marijuana, or perceived risk of HIV infection had a significantly higher likelihood of being sexually experienced (AOR = 1.85, 9.77, and 1.95, respectively).
Although not statistically significant in the logistic regressions, other important socio-demographic factors, i.e., gender male, years served as head of household, knowledge of condom as a prevention measure, and currently enrolled in school were associated with being sexually experienced in bivariate analyses. Respondents who were in school and heads of household for less than five years were less likely to be sexually active (OR = 0.40, OR = 0.66). Conversely, being a male had a significantly higher likelihood of being sexually experienced (OR = 1.48). Similarly, respondents with a higher depression score and those who were informed on condom use for HIV prevention were more likely to be sexually experienced (OR = 1.35, OR = 1.68).
Discussion
This study provided the opportunity to look at HIVrelated sexual risk behaviors among YHH aged 12-24, living on their own, in a rural area of Rwanda, Gikongoro district. The results show striking differences on many aspects with findings from the recent DHS in Rwanda with regard to youth and orphans [35] .
Knowledge of the "ABC" HIV/AIDS messages is very low among YHH with only 19.8% of youth being able to cite all three prevention measures. Use of condom was particularly less likely to be known among females than males (48.9% versus 65.7%). Knowledge of both use of condom and being faithful to one sexual partner was also very low at less than 20%. Although 85% of YHH seem to know a person who died of AIDS, the majority (68.9%) do not perceive themselves at risk of HIV infection. Half of respondents (50.7%) reported knowing a neighbor who had died of AIDS, reflecting the high HIV prevalence in the community. Results from the 2005 RDHS show a similar trend of HIV knowledge although figures are much higher; 51% of young women and 54% of young men age 15-24 were shown to have a comprehensive knowledge (Use of condom and limiting sexual intercourse to one faithful uninfected partner) of the means of prevention and transmission of HIV/AIDS. In addition, 79.5% of women and 88.4% of men knew that the risk of contracting HIV/AIDS can be limited by using condoms.
Among YHH in Gikongoro, 36.9% of males and 28.3% of females reported a history of penetrative sexual intercourse. Respondents in this population reported a very young age of sexual debut with 41% before the age 15; males being more likely to start earlier than females (50.4% versus 26.7%). The 2005 RDHS again shows similar ratios between males and females, but much lower percentages of early sexual intercourse in the DHS study with more frequency among men (14%) than women (5%).
While sexual activity is higher among YHH respondents compared to youth of the same age in the general population, the use of condoms is not common. Thirtythree percent reported having had at least one partner during the past twelve months with only 13.2% using condoms during the last sexual intercourse. In the 12 months preceding the 2005 RDHS, approximately 5% of never-married women age 15-24 had had sexual intercourse. Among these women, 25% used a condom at their last sexual intercourse. Among never-married men age 15 to 24, approximately 9% reported having had sexual intercourse in the past 12 months and, among these, 39% used a condom at their last sexual intercourse. Similarly, the use of condoms appeared not common at first intercourse in this study population. On average, only 8.3% reported the use of condoms at first sex in our study compared to 12% for men and 7% for women among youth age 15-24 in the DHS.
Obviously, these findings suggest that YHH in Gikongoro might be sexually vulnerable and at high risk of HIV infection and poor health outcomes. While the results indicate that YHH are not very sexually active (1.75 mean lifetime sexual partner, 0.45 mean sex partner last twelve months) as in other SSA settings, research shows that early sexual onset is associated with lowered condom use in subsequent relationships [7] , an increased risk of HIV infection [5] , and higher likelihood of unintended pregnancy [6] . In fact, a sizable proportion of YHH respondents do not use condoms, had their first sexual intercourse at a very young age and with older partners, risk factors for HIV infection [27, 36] . In addition, transactional sex, a factor that may limit their ability to negotiate the use of condoms [28] , was reported by 10% of youth. Moreover, the lack of adult supervision and non condom use may have heightened risks of adverse reproductive health outcomes [37] , as 58.2% of sexual experienced females reported a pregnancy. Although there may be various circumstances explaining early onset of sexual activity among YHH in Rwanda, poverty may be an important factor vis-à-vis survival. However, in this study, no association emerged between assets, number of meals per day used as proxy for socio-economic status and sexual onset. This finding is inconsistent with evidence from other studies showing that low wealth and economic hardship may contribute to the engagement of youth in sexual activity [12, 13] . It appears that the burden of HIV/AIDS and the loss of parents during the genocide impacts strongly on YHH. Poverty associated with lack of resources and the scarcity of land in an overpopulated country may increase youth's difficulty in meeting the needs of their siblings [38] ; 43.4% of YHH reported having only one meal per day. For some youth, prostitution and survival sex may serve as a means of obtaining basic needs [14] . In fact, 7% of female respondents reported having received money or gifts for sex and 10.3% reported having sex in exchange for protection. Transactional sex coupled with the lack of adult support and the fact that a significant proportion of YHH reported their first sexual experience before the age 15 may also suggest possible exploitation and abuse.
This study has identified several factors related to sexual experience among YHH in Rwanda. Some of these are characteristics of youth themselves, while others are linked to the environment in which they are embedded. Having moved more than two times, marijuana use, and the perception of HIV risk infection were significantly associated with having ever had sex. In contrast, being in school and having a close friend were protective for sexual onset.
These findings are consistent with prior literature in indicating that sexual behaviors of youth are influenced by various factors. Research has highlighted the role of protective factors in explaining sexual behaviors among youth exposed to a high risk social environment [39] . For example, being well integrated within the community has beneficial effects across a range of health and social outcomes [34] . Respondents who had moved often and who did not have a close friend were thus unlikely to feel socially connected to the community. In addition, other studies in Rwanda have shown that YHH face stigma and marginalization [29] which could have a major impact on their behavior. The results of our study suggest that YHH may use sex as a means of gaining support and establishing themselves in the community. Belonging to community groups was also found to be protective, though the association was not significant.
Among the demographic factors, older age was, not surprisingly, associated with a higher likelihood of having had sex. In contrast, although male gender and years served as head of household were significantly associated to sexual onset at the bivariate level, the relationship does not persist in the final model. As in prior research, the findings showed that being out of school was associated with an elevated likelihood of being sexually experienced [29, 40, 41] .
One noteworthy finding is with regards to the relationship between HIV/AIDS knowledge and behavior. Although the overall "ABC" knowledge in the sample was very low, a strong association was noticed at the bivariate level between condom use knowledge as a prevention measure and ever had sex. This finding is important as most youth programs providing information about HIV/AIDS focus essentially on abstinenceonly education and not condom use. Despite the taboo surrounding the notion of sex, and because adolescents do not always see themselves at risk of HIV infection in spite of their high risk behavior, HIV prevention programs should go beyond abstinence and provide information and skills that will allow youth to make adequate choices, especially with regards to condom use [23, 42] .
The study findings concerning the perception of HIV risk infection by youth are also worthy of note. Only 31% of youth respondents perceived themselves at risk of HIV infection and they were more likely to have sexual intercourse. This low risk perception coupled with the incomplete HIV/AIDS prevention knowledge and the low level of condom use strongly suggest that HIV prevention campaigns throughout the country have failed in reaching and informing YHH about the risks of HIV infection, and indicate that these efforts should be reinforced. The low numbers of condom use in this sample of YHH did not allow for further analysis.
With regard to non-sexual behaviors and sexual initiation, the findings are consistent with prior research in SSA that shows a high likelihood of engaging in sex among drug users [43] . On the other hand, alcohol is often recognized as a prompt among youth toward adopting poor sexual behavior was not associated with the outcomes of interest [8, 9] . Alcohol was found in over 50% of the respondents but it was consumed in moderation, mostly once a week. Similarly, despite the high level of depression observed in this population of YHH [25] , psychosocial distress were not associated with early onset of sexual activity as reported by other studies in SSA [26] .
Limitations of the study include the fact that the study methodology was cross-sectional for which the direction of causal relationships cannot be determined. In addition, measures of behavior such as sexual activity, number of partners, and age of sexual debut were based on self-report taken at the time of recruitment. Data are thus subject to reporting errors/bias and it is also possible that the use of face-to-face interviews to collect data may have further contributed to reporting errors. Because sexual behaviors are still taboo in Rwanda and may be a source of stigmatization, frequencies of behaviors identified in this study may therefore underestimate actual rates. Finally, this study was limited by sampling orphan YHH from a very remote area in Rwanda, recognized as the poorest in the country. Caution should therefore be exercised when generalizing the study findings to other demographic groups and geographic areas. More research is therefore needed to compare sexual risk behavior among orphans and nonorphans youth in urban or rural areas. A longitudinal study to examine the impact of parental illness or death on sexual behavior is also necessary to determine the effect and causal relationships between variables.
Conclusions
This study reports on the prevalence of sexual risk behaviors and factors predicting sexual onset among YHH in Rwanda. The findings suggest that YHH have needs in terms of HIV/AIDS education and prevention interventions. Respondents demonstrated low knowledge levels of the "ABC" program, and early sexual activity with a higher proportion of older partners; condom use was not reported by the majority of respondents. These findings emphasize the importance of implementing HIV prevention programs that provide knowledge, enhance negotiations skills, target specific preventionrelated social norms and increase the perception of HIV infection risk among youth. Life-skills education programs may represent an effective strategy in targeting potential protective measures and alleviating risk related factors.
